
MODULAR RACJCTOR COMPACT DISCS 



RELATIONSHIP TO PENDING APPLICATION 
This is a continuation-in-part of application serial number 09/240,308 filed 29 
5 January 1999, entitled "Rack for Compact Disks". 

FIELD OF THE INVENTION 
The present invention relates generally to racks for holding objects such as 
compact discs and other similar items, and more specifically to providing a 
1 0 , motorized rack that can retain and display over one hundred compact disks 
(CDs), and preferably two hundred or more CDs. 

BACKGROUND OF THE INVENTION 
CD holders having no moving parts and in the form of vertical towers or 
1 5 horizontal cabinets are known. But when a large quantity of CDs is stored, it 
can be difficult to display and select a desired CD, especially if the desired 
CD is stored in the lower portion of a vertical tower. 

Applicants' parent application disclosed a motorized modular CD storage 
20 device or rack that could store a great many CDs or the like in a rotatable rack 
that could be rotated until the desired CD was displayed, at which time 
rotation could be stopped and the desired CD removed from the rack. 

Notwithstanding that the disclosed rack could store a great many CDs or 
25 other objects and has met with great consumer success, there is a need for a 
rack with at least double the storage of the disclosed rack. Further, since 
CDs are often used in an environment with subdued ambient lighting, there is 
a need for a CD rack that can illuminate CDs retained by the rack, for ease of 
selection in such an environment. There is a need to promote ease of such 
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of use of such racks, enlarged or otherwise, by providing an option for foot- 
operable variable speed, and stop and go operation of the rack. Finally, 
enlarging the holding capacity of such racks typically requires a larger base, 
for reasons of stability. However enlarging the base can require a larger 
5 carton in which to ship such racks, thus adding to the overall cost of bringing 
the product to the marketplace. Thus, there is a need for base mechanism 
that provides the requisite stability for a rack yet does not require a larger 
shipping carton. Further, such rack should provide an option to automatically 
cease rotation upon scan code recognition of a CD or other retained object, or 
10 upon voice command from a user. Finally, it is preferred that such rack have 
the ability to be electronically daisy-chained to other such racks. 

The present invention provides such racks. 

15 SUMMARY OF THE INVENTION 

In the preferred embodiments, storage capacity in a rack is increased by 
providing inter-connectable holders that form a rotatable loop or belt. In one 
embodiment, each holder can frictionally retain at least one object such as 
CD jewel case, and a multi-loop rack comprises side-by-side loops formed of 

20 inter-connectable holders that each retain a single object. In a more preferred 
embodiment, each holder can retain at least two such objects in a side-by- 
side configuration. Thus, a single loop of inter-connected such holders may 
be created in which more than one object is retained in each holder. In either 
embodiment, retained objects can be viewed by a user during loop rotation, 

25 and loop rotation can be halted by the user when a desired retained object is 
observed. At the top (and bottom) regions of the loop rotation, the retained 
objects are moved through a fanout region in which they may be especially 
easily removed from the halted loop, e.g., by grasping with the user's fingers. 

30 Each holder embodiment preferably includes first and second walls that are 
retained a spaced-apart distance from each other that is sufficient to admit 
and frictionally retain at least a portion of at least one such object. To 
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improve frictional retention, a holder-facing surface of at least one (and 
preferably both) of the walls includes a projection such as one or more 
projecting bumps or ridges. A holder that is sized to retain two objects will be 
approximately twice the width of a single-object holder. A two-object holder 
5 can include a partition wall that separates at least a portion of facing surfaces 
of two objects retained in the holder. 

Each holder further includes at least one male (or first-type) interconnect 
mechanism and at least one female (or second-type) interconnect 

10 mechanism. These mechanisms are formed such that the male mechanism 
on a first holder interlocks with an adjacent second holder's female 
mechanism, and the female mechanism on the first holder interlocks with an 
adjacent third holder's male mechanism. The rotatable loop formed by inter- 
connecting such holders may be said to be modular in that loop length can be 

15 varied by adding or subtracting holders. Each holder preferably is integrally 
formed as a single piece component, for example by injection molding ABS 
type plastic. 

The rotatable loop or loops are preferably disposed within a modular rack that 
20 includes left and right vertical supports that attached to a base member. A 
rack embodiment comprising separate loops formed from single-object 
interlocked holders will include a third vertical support intermediate the two 
side-by-side single-object holders. Although the loop or loops could be 
manually rotated, for example with a hand crank or simply by moving the 
25 holders with a hand, more preferably the loop(s) are rotatable using a single 
electric motor with associated drive sprockets and pulleys. In the preferred 
embodiments, there is a single sprocket rotation axis near the top fanout (or 
turnaround) loop region and a single sprocket rotation axis near the bottom 
fanout (or turnaround) loop region. However two or more parallel sprocket 
30 rotation axes could instead be provided in either or both fanout regions. The 
rack supports, sprockets, pulleys are preferably made from light weight ABS 
plastic. 
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The motor is operable from batteries mounted in the base member, or may be 
powered from an external source. One or more user-operable controls 
governs rotation direction and rotation speed of the loop(s) formed by the 
interconnected holders. One such control preferably is located on one of the 
5 vertical support members for use by the user's hand, and preferably 
equivalent controls may be disposed on the base member for use by the 
user's feet. 

The base member preferably has user-attachable base side members that, 
1 0 when attached, enlarge the effective footprint of the overall base structure, 

thus enhancing stability of the rack. However when the rack is shipped by the 
manufacturer, the base side members are detached, which permits shipment 
to occur in a smaller and less expensive shipping carton, 

15 The rack includes an optional light unit comprising, for example, several white 
light-emitting diodes (LEDs) and a diffuser. The light unit can be user- 
attached to a fanout region of the rack, preferably an upper portion of one of 
the vertical side members. When the motor is energized, the light source 
illuminates objects retained by the holders for ease of viewing and selection, 

20 and will continue to illuminate for a minute or so after motor rotation is halted 
by the user. Optionally the light unit can be provided with an optical scanner 
that scans barcode information attached to and identifying contents of objects 
retained by the rack. A remote control device can be user operable to 
command electronics optionally associated with the rack to halt loop rotation 

25 when the scanner recognizes a barcode desired by the user, the desired 
barcode having been communicated preferably remotely by the user to the 
electronics. If desired, the scanner unit could be augmented with a voice 
recognition system that would halt loop rotation when a user-vocalized 
identified object was recognized by the scanner. Alternatively, if the user 

30 were sufficiently close to the rack to directly see the desired object, a voice 
command could be used to halt rack rotation to facilitate user removal of the 
desired object from the rack. A rack may be electronically daisy-chained to 
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one or more other racks such that user commanded rotation of one rack 
causes loops in all racks to rotate. 



Other features and advantages of the invention will appear from the following 
5 description in which the preferred embodiments have been set forth in detail, 
in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective view of a rack, according to the present invention; 
10 FIG. 2 is an enlarged detailed perspective view of an upper portion of the rack 
of Fig. 1; 

FIG. 3 is an enlarged detailed view of a lower portion of the rack of Fig. 1; 
FIG. 4 is a perspective view of a single object holder for the present invention, 
shown in one view; 
15 FIG. 4A is a side view of a container retainable by the holder of Fig. 4; 
FIG. 5 is a perspective of the holder of Fig. 4, shown in another view; 
FIG. 6A is a side elevation view illustrating several holders of Figs. 4 and 5, 
coupled together; 

FIG. 6B is a cross-sectional view of Fig. 6A; 
20 FIG. 7 is side elevational view illustrating the holders of Fig. 6A, as they would 
be rotated around a sprocket; 

FIG. 8 is a cross-sectional view illustrating a holder of Figs. 4 and 5, as it 
would retained in the rack of Fig. 1 ; 

FIG. 9 is a perspective view similar to Fig. 1, and has been cut away to show 
25 the interior mechanism of the rack and its operation; 

FIG. 10 is a perspective view similar to Fig. 1, illustrating an alternative 
embodiment; 

FIG. 1 1 is a perspective view of an alternative embodiment of a holder; 
FIG, 12 is a cross-sectional view of Fig. 11; 
30 FIG. 13 is a perspective view of an alternative embodiment of a holder that 
retains a CD without a jewel case; 
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FIG. 14A is a perspective view of a single object holder depicting an 
alternative projecting mechanism for retaining an object, according to the 
present invention; 

FIG. 14B is a perspective view of a double object holder depicting a preferring 
5 projecting mechanism for retaining objects, according to the present 
invention; 

FIG. 14C is a perspective view of an alternative double object holder depicting 
a preferring projecting mechanism for retaining objects, according to the 
present invention; 

10 FIG. 14D is a rear perspective view of a double object holder, according to the 
present invention; 

FIG. 14E is a perspective view of an upper fanout region portion of a loop of 
interconnected double object holders such as depicted in Fig. 14D, according 
to the present invention; 
15 FIG. 14F is a respective view of a dual-object holder able to retain at least two 
CDs without a jewel case, according to the present invention; 
FIG. 1 5A is a perspective view of a first embodiment of a double-loop rack 
comprising interconnected single object holders, according to the present 
invention; 

20 FIG. 1 5B is a perspective skeletal view of the embodiment of Fig. 1 5A; 

FIG. 15C is a perspective view of a second embodiment of a double-loop rack 
comprising interconnected double object holders, according to the present 
invention; 

FIG. 16A is a schematic side view depicting a rack with two rotation axes, 
25 according to the present invention; 

FIG. 16B is a schematic side view depicting a rack with two rotation axes and 
vertical support members that are enlarged adjacent the base member, 
according to the present invention; 
30 FIG. 16C is a schematic side view depicting a rack with three rotation axes 
and vertical support members that are enlarged adjacent the base member, 
according to the present invention; and 
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FIG. 16D is a schematic side view depicting a rack with four rotation axes and 
vertical support members that are enlarged adjacent the base member, 
according to the present invention. 

5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 1 is a perspective view of a tower-like rack 10 according to the present 
invention with which several containers 18 (or so-called jewel boxes) 
containing CDs are stored on a conveyer-like apparatus. The rack is a 
motorized device for retaining up to one hundred CDs in their individual jewel 
10 cases, using holders 32 that are linked together to form an endless belt. As 
described later herein, the belt of linked-together holders can be driven by an 
electric motor 28 (see Fig. 3). 

ing appropriate controls, for exan/ple knob 37 connected to an electrical 
switch (not shown) may be used to connect motor 28 windings to DC voltage 
of a first polarity, an opposite second polarity, to decreased magnitude 
voltage of either polarity, or lo no DC voltage at all. The result is to cause belt 
rotation in a clockwise din^tion (e.g., as indicated by arrows 20), in a counter- 
clockwise direction, to i^educe motor rotational speed from high to low, or to 
20 halt all movement omhe belt by disconnecting operating voltage from motor 
28. As shown in Pig. 1, control 37 enables a user to cause belt rotation until 
the desired objeict (typically a CD enclosed within a jewel case container 18) 
reaches the top region 1 1 of the rack (or tower), at which region (as well as at 
the bottorrymost region) the containers fan-out, which facilitates their manual 
25 removal from the rack by a human hand. Normally, in the vertical belt regions 
13, thexontainers 18 are retained so closely to one another that their removal 
froiyrhe holders would be difficult. However the fan-out that occurs in 
tuiTiaround region 11 eases user-removal of a desired object 18 from the 
V r ack .- ^ 

^ ^cks 10 such as depicted in ¥\qs^^^,Bf^n6 10 that rotate a linked-together 
t//^^op 23 formed from holders S^HIiat retain only a single object 18 will be 
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referred to herein as single loop racks. By coptfast, rack embodiments such 
as shown in Fig. 15A rotate linked-togeyj^rloops 310, 320 formed from 
1 similar holders, whereas the rack epFT^diment of Fig. 15C rotates a loop 310 
formed from linked-together holders 150 or 150' that can each retain two or 
more objects. Racks suo\yBS shown in Figs. 15A and 15C will be referred to 
herein as multi-loop 



As shown in Fig. 1, the continuous belt or loop 23 formed from linked-together 
holders 32 preferably is vertically disposed between a pair of opposed 

10 spaced-apart vertical supports 14 and 16, that are attached to a base 12. An 
alternative mounting configuration to the base and vertical support structure 
shown in Fig. 1 could include affixing loop 23 for rotation against a vertical 
structure such as a wall. Although the preferred embodiments will be 
described with respect to electric motor loop rotation, motor 28 could be 

15 replaced (or augmented) by a hand crank that a user could rotate to rotate the 
belt or loop. The various structures depicted in Fig. 1 are preferably 
fabricated from an inexpensive, light weight material such as ABS-type 
plastic, although other materials may be used. 

20 Objects or containers 18 are releasably retained by friction or by flexible 

coupling with holders 32, as will be described with reference to Figs. 4 and 5, 
which depict holder 32 in further detail and with different orientations. Each 
holder 32 includes a pair of fingers 34 and 35 that are spaced-apart a 
distance sufficient to receive at least one edge portion of container 18 in the 

25 slot-like space 33 formed therebetween. Fingers 34 and 35 receive the left 
and right edges (or sides) of a container that is inserted into the slot-like 
space 33. 

^^'^^^^IrvjRe embodiments described in the parent^^pp+l^ation, the internal surfaces 
30 fingers 34 and 35 preferably induilecTprojections 35a and 34b (see Figs. 4 
and 5). These arms and projjB<ifions promoted receiving the left and right 
edges of a container IjBfwhich would be releasably and frictionally retained 



A-67467-2/RBC/MAK [1024554] 



-8- 



# # 

until selected and rennoved from holder 32 byd user. Projections 34a and 
34a are sized and positioned to interlock wrfh mating slots or depressions 
(e.g., slot 31a in Fig. 4A) that are forme^n the sides of container 18. 
Containers 18 typically are manufactjired with two such slots on the left and 
5 right side of the jewel case (a total/of four slots). The slots are formed to 
produce interior tabs that can retain printed information concerning the CD 
within the jewel case. In the orosent invention, mating between holder arm 
projections 35a, 34a and l^el case slots 31a (and corresponding 31b, not 
shown) can provide a positive coupling between containers and holders. The 
10 somewhat flexible n^ure of fingers 34 and 35, holder 32 preferably having 
been formed fron/ABS type plastic, further contributes to the retention of a 



The formation of belt 23 by snapping-together adjacent holders 32 will now be 
15 described. In overview, each holder 32 includes hinged coupling means or 
mechanism 50 that allows adjacent holders to be flexibly coupled to one 
another. In this fashion, using nothing but the holders themselves, a 
continuous loop or belt 23 of linked-together (or hinged-together) holders is 
formed, for example as shown in Figs. 6A and 6B, Preferably the coupling 
20 means is sufficiently flexible to permit the loop or belt thus formed to turn 
around on a sprocket, for example at turnaround region 1 1 shown at the top 
of Fig. 1 . The use of a snap-together type coupling not only permits easy 
assembly of a continuous loop or belt using nothing but the holders 
themselves. Further, as described later herein, a snap-together type coupling 
25 contributes to the modular nature of rack 10 by allowing additional holders to 
be added to expand the rack storage capacity. 




Referring now specifically to Figs. 4 and 5, each holder 32 includes first and 
second snap together couplings 17 and 21, preferably formed on the inward- 



30 facing base surface 27 of holder 32. Preferably the first coupling is a male or 
ball type 17 and the second coupling is a socket or female type 21 . As best 
seen in Figs. 4 and 5, the male couplings and the female couplings are 
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disposed on opposite sides of sloHike region 33. Male type coupling 17 
preferably has a curved cylindrical shape to hook or snap into a mating 
fennale socket 21 on a next adjacent holder 32 coupling. 



As shown in Fig. 6B, a snapped-together nrple and female coupling (from 
adjacent holders 32) form a hinge 50. Sucn coupling advantageously helps 
holders 32 to be sufficiently flexibly interlipiked so as to rotate around a 
sprocket 36, e.g., as shown in Fig. 7. lny4iddition, as shown in Figs. 6A and 
6B such coupling also permits adjacentr holders to maintain their physical 
10 contiguous relationship with each other when rotated into vertical up and 
down portions of travel. Such close relationship advantageously helps rack 
10 maximize storage density. Refemng to Fig. 5, slot2. As described further 
with respect to Fig. 8, holder 32 preferably includes a pair of somewhat L- 
shaped slideable interlocks 47 that project from the inward facing surface 27 
15 of holder 32 to define gaps or slots 42. 

Referring once more to Fig. 7, the curved exterior surface of male coupling 17 
normally is seated in the groove or valley 41 between adjacent teeth 37 on a 
sprocket 36. Such mating engagement not only makes effective engagement 
20 between continuous loop 23 of interlocked holders 32 and a drive sprocket 
36, but advantageously promotes fan-out of holders 32 and their associated 
containers 18 at turnaround region®, e.g., region 11, as shown in Figs. 1, 2, 7, 
9 and 10. As noted, such fanout permits a desired container 18 to be readily 
removed from rack 10 with a user's ringers. 

25 

Referring now to Fig. 2, drive sprockets 36 and 38, which rotate on a shaft 40 
journaled within vertical supports 14 and 16, are disposed within the upper 
portion of rack or tower 10 and are caused to rotate by energizing motor 28 
(see Fig, 3), e.g., by use of control 37 (see Fig. 1). Use of a pair of sprockets 
30 36 and 38 provides a balanced drive to the continuous loop 23 formed by 
inter-connected holders 32. To ensure sufficient tension in the loop, 
customized bearing blocks that act as shims are used to mount shaft 40. 
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Fig. 3 provides further details of the drive system. In the parent application, 
motor 28 drove lower drive sprockets 22 and 24 through a pulley arrangement 
30. Motor 28, sprockets 22 and 24, and pulley 30 were disposed near the 
base portion of rack 10. 

5 

Referring to Figs. 2 and 3, vertical side supports 14 and 16 preferably include 
rails 44 and 46 to effectively guide and retain continuous loop 23 in 
cooperation with the slidable interlock units 47 formed on base side 27 of 
holders 32. This cooperation between rails 44, 46, interlock units 47, and 
10 slots 42 is best seen in Fig. 8. Together these components facilitate retained 
vertical up or down sliding travel of holders 32 within vertical supports 14 and 
16. As shown in Fig. 2, rails 46 and 44 terminate before upper turnaround 
region 1 1 (and also terminate near the bottom turnaround region) to facilitate 
installation of bearing blocks, or other mechanism to adjust tension in loop 23. 

15 

Fig. 9 depicts the interior of rack 10 and shows elements depicted in Figs. 2 
and 3. Using control 37, the user will cause belt 23 to rotate until a desired 
object 18, e.g., a jewel case, is moved to upper region 1 1 , whereat a fanout of 
20 the retained jewel cases occurs. The user then stops belt rotation with control 
37, e.g., by interrupting flow of operating power to motor 28, whereupon the 
desired jewel case 18 (and CD within) are easily removed from the holder in 
region 1 1 , with the user's fingers. 

25 As noted earlier, belt 23 may be varied in length by adding or subtracting 

inter-lockable holders 32. Fig. 10 depicts an modular embodiment of rack 10, 
in which left and right vertical support members 14 and 16 are modular, and 
comprise, for example, vertical support segments 16'a, 16'b, and 16'c. A 
rack 10 comprising a great many interlocked holders 32 might include more 

30 vertical segments 16a, 16, 16c .... to lengthen the rack height to 
accommodate the increased length of belt 23. 



A-67467-2/RBC/MAK [1024554] 



-11- 




Finally, to further automate selection of CDs, a bar code strip may be 
attached to each container 18. A bar code reader can be included with rack 

10 such that each bar code strip is read as the jewel cases 18 are rotated. 
Upon recognizing a user-desired CD selection by its bar code, rotation of belt 

5 23 can be halted automatically by the bar code reader, whereupon the 

desired CD and its jewel case can be removed, preferably from fanout region 

1 1 near the top of rack 1 0. 

Fig. 1 1 depicts a holder 32* that can increase CD holding capacity for a rack, 
10 according to the present invention, by omitting the jewel cases. Holder 32' 
provides a substantially square housing into which a compact disc 15 may be 
inserted, without a jewel case. The bare CD is retained within holder 32* by 
frictional fingers 51. The bottom of holders 32' include couplings 17', 21', 
which may be the same as couplings 17, 21 described earlier herein for 
1 5 holders 32. Since holders 32' need not be as thick or as durable as 

commercial CD jewel cases, the thickness of holder 32' may be less than half 
the thickness of a standard CD jewel case. Thus, for a given rack heights, 
the use of holders 32' would permit storing perhaps two hundred fifty CDs, as 
contrasted to perhaps one hundred jewel case enclosed CDs for the 
20 embodiment of Fig. 1 . 

In addition to holding a CD, as shown in the cross-section of Fig. 12, holder 
32' also provides a slotted space that may be used for promotional printed 
literature 52, e.g., a written description of the retained CD. Advantageously, 
25 holder 32' may be provided with a felt wiper 53 to wipe dust from a CD 52 
retained within the holder. Preferably holders 32' are transparent such that 
the retained CD or any retained written description can be viewed to assist 
the user in making a selection. 

30 Fig. 13 depicts an even more compact holder 32", which is pie shaped and 
includes couplings 17" and 21 " that can interlock with other such couplings 
on an adjacent holder 32' to form a continuous loop of holders 32". A 
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friction-type hub 54 is formed near the center of holder 32" and is sized to 
engage and retain the central aperture of a CD 15 to be retained by the 
holder. Friction hub 54 nriay be formed on one or both surfaces of holder 32', 
to accommodate retaining, respectively, one or two CDs per holder Although 
holder 32" provides minimal protection of retained CDs, the holder thickness 
is reduced to a minimum, which can contribute to even greater storage 
capacity for a rack of a given height. 

1g now to Figs. 14A and 14B, improved j^wel case holders are depicted. 
iHolder 32 in Fig. 14A in many ways is simila/to holder 32 as depicted in Figs. 
4 and 5, except that side projections 35a a/d 34b are replaced with projecting 
bumps or ridges 100A and 100B. Ridges/lOOA and 100B are formed on the 
inner, jewel case facing, surface of upper and lower holder walls 120A and 
120B. These ridges preferably are inh^ction molded when holder 32 is 
1 5 fabricated and frictionally retain the projecting ridge that is formed on the 
perimeter of CD jewel cases. Theyndges may be formed as a series of 
separate bump-like projections, arid/or as continuous projections. In Fig. 
14A, ridges 100A and 100B are^etback a distance D1 of about 0.275" from 
the inner surface of rear wall 1/30 of the holder, have a length L1 of about 0.3" 
20 and have a maximum vertical projection of about 0.07". In cross-section the 
ridges have a somewhat ha'lf-circle smoothed profile. Ridges 100A. 100B 
need not be formed as coritinuous projections, and may instead be formed as 
one or more separate bump-like projections. Regardless of their specific 
configuration, projection^ or ridges 100A and 100B help frictionally retain a 
25 jewel case within holder 32, even if the jewel case is inserted upside down. 
By contrast, the configuration of Fig. 4 required jewel cases to be properly 
aligned because recesses 31a with which holder projections 35a and 35b 
mated were form^a only on the edges of the jewel case closest to the hinged 
jewel case lid. Other ridge configurations and/or positions could instead be 
30 used, and indeed projections or ridges 100A, 100B could be replaced with 
strips of rubbe/ or other material to help frictionally retain a jewel case 
inserted into/iolder 32. 
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Rack 10 as depicted in Fig. 1 provided a single continuous belt or loop 23 of 
holders. Various embodiments of the present invention are directed to a dual- 
loop rack that can provide two or more continuous belts or loops of inter- 
connected holders. Fig. 14B depicts a preferred embodiment of a holder 150 
5 that can retain in a side-by-side configuration two CDs 15, each CD in its own 
jewel case 18. Many aspects of holder 150 are similar to holder 32 depicted 
in Figs. 4-8. Holder 150 includes upper and lower walls 160 and 170 that are 
joined, at least partially, to a rear wall 130. Preferably inner surface regions 
of the upper and lower walls include projecting ridges 100A and 100B that 

10 may be sized and disposed as described above with respect to Fig. 14A. 

Holder 150 further includes a partition sidewall 180 that joins at least a portion 
off upper and lower walls 160 and 170, and preferably includes left and right 
outer sidewalls 190 and 200. As was the case with holder 32 as shown in 
Figs. 4-8 and 14A, preferably outer sidewalls 190 and 200 flare outwardly to 

15 help the user guide a CD jewel case into the retaining space 33 defined by 
the holder. 

As will be described later herein, adjacent holders 150 are linked together 
similarly to the manner in which holders 32 (as depicted in Figs. 4-8) were 

20 inter-connected. Thus, a preferably rear portion of holders 150 will include at 
least one male coupling 17 and at least one female coupling 21, which 
couplings 17 and 21 may be the same as those described earlier herein. By 
way of example, each half-section of holder 150 depicted in Fig. 14B has two 
couplings 17 and two couplings 21, although more or fewer than two 

25 couplings each could be employed. Slots 19 shown in Fig. 14B are, as 

before, artifacts associated with the casting of holder 150. The rear wall 130 
of holder 150 includes two L-shaped slideable interlocks 47 that project from 
the inward facing surface 27 of wall 130 to define gaps or slots 42, similarly to 
what is shown in Fig. 8 for holder 32. 

30 

Fig. 14C depicts another embodiment of a holder 150* that can retain more 
than one CD jewel case (or other object). The embodiment shown is similar 
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to that of Fig. 14A in that two jewel cases are retained in a side-by-side 
configuration. It is noted, however, that the configuration of Fig. 14C provides 
a single coupling 17 and a single coupling 21 for each half of the holder, as 
contrasted with Fig. 14B in which nnore than one coupling pair was disposed 
5 on each holder half. 

Fig. 14D is a rear perspective view of holder 150* as shown in Fig. 14C, and 
but for the number of couplings 17 and 21 could also serve as a rear 
perspective view of holder 150, as shown in Fig. 14B. An optional dorsal fin 
10 like member 210 may be provided on the rear wall 130 of holder 150' or 150 
to aid in retaining alignment in cooperation with the driven cogs that rotate a 
belt formed of holders 150' or 150, linked-together by couplings 17 and 21. 
^ Slot pairs 220 show on rear surface 130 of holder 150' (or 150) are so-called 

01 core-through slots that are present to remove plastic from the region of the 

IP 15 cast projections during manufacture of the holders. 

I y 

ffl Dual jewel case holders 150 or 150' will be approximately twice as wide as 

Q single jewel case holders 32, and will thus measure approximately 10" across 

and be approximately 0.5" tall (excluding the height of couplings 17). As is 
=g 20 seen from Fig. 14C, it is not required that left and right sidewalls (or arms) 

J5; 190, 200 extend very far along the sides of a retained jewel case. Indeed, if 

desired one might substantially eliminate sidewalls 190 and 200 and rely 
upon the inner surface of the vertical support members (e.g., 14 and 16 in 
Fig. 1) to help retard a retained jewel case against unintentional 
25 disconnection from a holder. However even with sidewalls 190, 200 that 

project out 2" or so, a dual jewel case holder 150 or 150' will weigh less than 
about 1 .5 oz. As with holders 32, 150, or 150', it is preferred that the holders 
are injection molded plastic, e.g., ABS type plastic, and that the entire holder 
is integrally formed as a single component, rather than as a partial component 
30 to which couplings 17 and/or 21 may later be affixed, or to which projections 
47 may later be affixed. 
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Fig. 14E depicts several inter-connected holders 150* as they might appear at 
the upper fanout region 1 1 of a loop on a rack, according to the present 
invention. As with other holders described herein, interlocking or inter- 
connection results from cooperation between male mechanisms 17 formed on 
5 one holder matingly attaching with a female mechanism 21 on an adjacent 
holder. As described earlier herein, preferably L-shaped slideable interlock 
projections 47 (with attendant gaps 42) preferably are formed on holder 150\ 
which projections cooperate with rails 44 and 46 formed on vertical side 
supports 14, 16 during loop to help main proper loop disposition in the rack. 
10 As such, what is shown and described with respect to Figs. 6-8 is also 
applicable to the various dual-object holder configurations. 

As shown by Fig. 14F, a dual-object (or indeed four-object) holder may be 
provided that does not require jewel cases. Fig. 14F depicts a holder 32", 

15 each half of which can be similar to what was depicted and described with 
respect to Fig. 13. If hub projections 54 are formed on each side of holder 
32", it is apparent that a single holder 32" could retain four CDs 15, without 
requiring that the CDs themselves be in jewel cases. Understandable a multi- 
loop rack 300 or 300" (see Figs. 15A-15C) comprising inter-connected 

20 holders as shown in Fig. 14F can have a very large CD retaining capacity. 

Figs. 15A and 15B show a first embodiment of a dual-belt tower or rack 300 
that provides two rotatable continuous loops or belts 310, 320 comprised of 
linked-together holders 32, for example holder 32 as shown in Fig. 14A, or 

25 holder 32 as shown in Figs. 4, 5 and 6. In the rack configuration of Figs. 15A, 
15B, and 15C, loop rotation is about two axes: about rod shaft 40 near the 
loop upper fanout region 1 1 , and about rod shaft 26 adjacent the loop lower 
fanout region. Preferably shafts 40 and 26 are made of metal for reasons of 
strength, whereas nearly all of the remaining components comprising rack 

30 300 are preferably injection molded ABS-type plastic. In Fig. 15A, for ease of 
illustrating the drive mechanism, relatively few holder 32 retained jewel cases 
18 are shown on loop 320. In this embodiment, loop 310 is comprised of 
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inter-connected single jewel case retaining holders 32, and loop 320 is 
comprised of different inter-connected single jewel case retaining holders 32. 

Rack 300 includes left and right vertical support members 330 and 340 and a 
5 central support member 350. These three support members are attached to 
a central base portion 360, for example by joining with sections 370 that 
project upward from portion 360. Dual-belt tower 300 can retain 
approximately twice as many CDs (e.g., CDs or other items in jewel cases) 
than single-belt tower 10 shown in Fig. 1 . Accordingly, dual-belt tower 300 
10 should have a larger effective base area (or "footprint") to promote stability 
and reduce the likelihood of the tower toppling over. For a tower height of 
perhaps 38", central base portion 360 will measure perhaps 8" x 16". To 
O provide a footprint that is larger than that of the base portion, outrigger-like 

m side base projections 380^ are attached to the sides of the base portion. The 

Ifi 15 side base projections measure perhaps 2" side by 12" long and, for the 

J exemplary dimensions given, will provide an effective footprint of about 

m 12"x16" versus 8"x16" for the central base portion alone. 



n I 



As best seen in Fig. 15B, side base projections 380 preferably are removably 
20 attached to central base portion 350, for example by forming the side base 
projections with grooves that connect to projections formed in the mating 
portion of main base member 350. Other mechanical features may be 
formed in the central base portion and side base projections to permit 
interlocking, or interlocking can be accomplished using attachment 
25 mechanisms such as screws, wing nuts, or the like. 

The advantage of providing user-attachable side base projections to increase 
the effective footprint of rack 300 is that with the side base projections 
detached, the rack (and side base portions) can be shipped in a smaller 
30 carton. The base cross-sectional area of the carton is substantially reduced 
to where the savings in the cost of a high quality cardboard carton with indicia 
printed on the box sides can exceed 10%. 
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I base portion 360 preferably includes ^ompartment for batteries B1 
can power motor 28, and optionally incluraes electronics 390 associated 
with an optional barcode scanning systemAoO disposed in a clip-on type 
lamp unit 410 that includes a light sourca 420, for example at least one light 
5 emitting diode (LED). Lamp unit 41 0 ^aches to a circular region at the upper 
portion of vertical support member 330, which region can be similar in size to 
the region to which control 37 is ajnached at the upper portion of vertical 
support member 340. Electrical^ontacts 430 in the base portion of unit 410 
mate with contacts 440 in verUcal support member 330. If no lamp unit is 
10 provided, the otherwise openf circular region in the upper portion of member 
330 can be plugged with ^ircular knob, similar to control 37. Electrical 
wiring or traces interconnecting unit 410 to power source B1 (or external 
power provided via inpuft jack J1) and, if present, to circuit 390 are disposed in 
or on the interior surrace of vertical support member 330. 

15 

In a preferred embodiment, unit 410 includes at least light source 420, which 
illuminates whenever belts 310 and 320 are rotated, e.g., by single motor 28, 
and remains on for a brief time thereafter, perhaps a minute. The resultant 
illumination permits user selection of CDs as they reach the fanout region 1 1 , 
20 even if rack 300 is used in a dimly lit room. 



Optionally jewel cases 18 may carry barcode information 450 that can identify 
the CD contents. Barcode information 450 may be created by the user, or by 
the CD manufacturer. A barcode scanner unit 400 preferably disposed within 
25 unit 410 can read barcodes 450 as the jewel cases are rotated into fanout 
region 11. 

optional handheld remote unit 460 includ^s^eys 470, a power source 480 
and an output transducer 90, and permit^ user to cause electronics 390 (or 
at least a portion of the electronics)^ recognize a user-desired barcode 450 
when scanned by unit 410. J^rtiit 460 can transmit desired barcode 
information to rack AOOjidsmg, without limitation, ultra sound, radio frequency, 
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infra red transmissions. An appropriate senior (SENS) detects the 
transmitted information, which is coupled to electronics 390. A user desiring 
to select a certain CD, a particular song/or perhaps a particular digital data 
base, or a software routine can input /n remote unit 460 the appropriate 
5 identifying information, which is thep transmitted to the sensor (SENS). As 
the two belts 310, 320 rotate, scan codes carried by any jewel cases within 
scan range of unit 410 are iderwied by unit 410, and electronics 390 can 
cause motor 28 to cease rotapon. If desired, cessation of motor rotation can 
be intentionally delayed by^iectronics 390, to permit belt rotation to bring the 

10 desired jewel case to a niDre vertically upright disposition, e.g., case 18' in 
Fig. 15A. Remote unit 4B0 may be a modified or unmodified generic control 
such as used on TVsyand VCRs, or it may be an I R or Bluetooth-compliant 
PDA or laptop or desktop computer. Rather than manually key in the 
barcode per se, orfeferably remote unit 460 can transmit an abbreviated code 

1 5 that represents Jme full barcode of the desired CD. 

In addition or alternatively, electronics 390 can be designed to recognize 
certain vocal commands enunciated by a user and detected by a modified 
sensors (SEN), e.g., "stop", "go", "reverse", "faster" and "slower". In this 
20 fashion, a user who is not sufficiently close to a rack according to the present 
invention to operate control 37, 37\ or 37" but is sufficiently close to recognize 
when a desired object approaches the upper fanout region 1 1 can vocally 
command the rack to halt loop rotation. 

25 Both loops 310 and 320 are simultaneously rotated in rack 300 by a single 
motor 28 that can be identical to motor 28 as shown in Fig. 3 or 9. The 
various drive sprockets and pulley assembly configurations shown in Figs. 3 
and 9 are preferably also used for the dual loop configuration of Figs. 15A 
and 15B. One difference is that the length of driven shaft 40 is increased to 

30 drive two rather than one continuous belt of linked-together holders 32, and 
there will be a pair of driven sprockets 22 and 24 at the lower region of belt 
310 and belt 320, and there will be a pair of driven sprockets 36 and 38 at the 
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upper fanout regions 1 1 of belt 310 and belt 320. In rack 10, motor 28 was 
disposed in a lower portion of the rack housing. However in rack 300, it is 
preferred that the single motor 28 be disposed adjacent the upper portion of 
the rack housing. Mounting motor 28 in an upper portion of rack 300 seems 
5 to reduce sag or droop in loops 310, 320 formed by interlocking holders 32. 
As a result of reduced sag, there is less likelihood that the loops will 
disengage themselves from driven sprockets 36 and 38, for example due to 
the weight of holders 32, including CD jewel cases 18, and CDs 15 within the 
jewel cases. 

10 

Motor 28 preferably is about 25 mm diameter and can be driven by 12 VDC, 
provided by batteries B1 disposed in the central base portion 350, where their 
weight contributes to a lowered center of gravity for the overall rack. Six 1 .5 
VDC D cells may be used to power rack 300, or, an external power source 

15 can provide operating potential via an input power jack J1. In the preferred 
embodiment, control 37 engages a spring loaded rotary switch S1. In a 
neutral position, SI disconnects operating power from motor 28. When SI is 
twisted one position clockwise, loops 310, 320 begin to rotate in a first 
direction, and when SI is twisted with control 37 further clockwise, rotation of 

20 the loops slows. When control 37 twists SI one position counterclockwise, 
loops 310, 320 rotate in the opposite direction, and when further twisted 
counter-clockwise, belt rotations in that direction slows. When the user 
releases control 37, SI is spring-biased to an off position, and all belt rotation 
ceases, and if unit 410 is present, LEDs 420 will cease illumination a brief 

25 time after rotation ceases. If desired, foot-operable controls such as 37\ 37" 
may be used in addition to or instead of control 37, to direct rotation and 
rotation speed of the loops in rack 300. Motor speed and direction is 
preferably user-controlled by controlling polarity of voltage from source B1 
coupled to the motor, and magnitude of such voltage. 

30 

Thus, control 37 (or foot control(s) 37\ 37") governs operation of dual-loop 
rack 300 in a similar fashion as operation of single-loop rack 10 (as shown in 
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Fig. 1). As a jewel box 18 containing a desired CD 15 is moved on belt 310 or 
320 to the fanout position 1 1 at the upper portion of rack 300, the user will 
halt rotation of motor 28 to halt belt rotation. The user may now remove the 
desired jewel case(s) from rack 300. 

5 

Fig. 15B is a partial skeletal view of rack 300, showing only two of the 
perhaps two hundred linkable holders 32 normally found on rack 300. Fig. 15 
depicts internal struts 500 that are used to secure vertical members 330, 340, 
and 350 to each other. As noted, during manufacture and perhaps on rare 

10 occasion thereafter it may be necessary to adjust the tension in loops 310, 
320. Those skilled in the art will recognize that the use of shims or bearing 
blocks such as 510 are a convenient mechanism for accomplishing such 
adjustments. In the preferred embodiment, the left and right distal ends of the 
lengthened rotatable shaft 40 are retained in concave projecting regions 520 

15 of left and right bearing block units 510. The concave region 510 of each 

bearing block unit 510 captures the distal end of shaft 40, and may be moved 
vertically up or down to increase or to decrease tension in the loops formed 
by the interconnected holders 32. An outwardly facing projection 530 on each 
bearing block unit fits through a slot 540 formed in an out vertical support 

20 member 330, 340. Thus, vertical up or down movement of projection 530 
increases or decreases belt tension. Once the desired tension is achieved, 
the desired vertical position of projection 530 is secured, for example by 
screws 550 that anchor bearing block 510 to an adjacent outer vertical 
support member 330 or 340. As noted, however, many other techniques are 

25 known in the art for adjusting, if needed, tension in a belt, and what is 
described above is exemplary. 

As was described with respect to Figs. 14B-14D, a preferred embodiment of a 
holder 150 or 150' is sized to hold at least two objects 18 in a side-by-side 
30 configuration. If desired the width of holders 150, 150* could be increased to 
retain three or more objects, in which case preferably two rather than one 
partition sidewall 180 would be used. The partition sidewall preferably is 
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joined, at least in part, to portions of the spaced-apart upper and lower walls 
160 and 170 of holder 150, 150\ Thus, a holder 150, 150' able to retain three 
CD jewel boxes 18 preferably would have two partition sidewalls 180 
disposed to separate otherwise adjacent sides of the jewel cases. Similarly, 
5 just as the holder configuration of Fig. 13 can be replicated twice to yield 
holder 32" such as depicted in Fig. 14F, the holder configuration of Fig. 13 
could also be replicated three or more times to retain three or more CDs in a 
side-by-side configuration. If desired, forming hub projections 54 on each 
surface of the holder would permit a single holder to hold six CDs (or more, if 
10 more side-by-side holder replications are provided). As with the various other 
holder embodiments described herein, preferably such holders would be 
unitarily formed as a single piece of material, preferably by injection molding 
5 ABS type plastic. 

[~ 15 Fig. 15C depicts a preferred rack embodiment 300' that uses a single motor 

ru 28 to rotate loops 310, 320, wherein both loops are formed from a plurality of 

m dual-object holders 150, 150\ such as depicted in Figs. 14B-14D. The 

™ various drive sprockets, gears, pulley and drive systems described with 

SI respect to Figs. 1-3, 6A, 68, 7, 8, 9, 15A and 15B are also applicable to rack 

% 20 300'. Motor 28, which preferably is mounted in an upper region of the rack to 

2 reduce the effects of sag on the loops formed by holders 150, 150' and their 

contents, causes rotation of upper shaft 40 in response to user operation of 
control 37, and/or 37', 37", or remote unit 460. Preferably rack 300' can be 
provided with unit 410, which can illuminate the upper fanout region 1 1 of the 
25 rack, and in cooperation with electronics 390 can provide scanning of 

barcodes 450 on objects 18 retains by the dual-object holders 150, 150'. As 
described earlier, electronics 390 and sensor SENS can also be used to 
implement voice command operation of loop movement, e.g., direction, 
speed, halting. Preferably rack 300' is provided with detachable side base 
30 members 380 to permit shipping the rack in a smaller carton than would be 
possible if the actual rack base dimensions approximated the effective 
footprint of rack 300'. 
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Alt^ugh the various preferred embodimentspf^rack depicts jewel cases 18 
^-^/containing a CD 15, as indicated in the upf5er most portion of Fig. 150C, an 
object 18 can retain other than a Cp<Thus, object 18 may contain, for 
example, a baseball trading cgtfa 15' or other memorabilia. Understandably a 
rack intended to retain b^^ball trading cards could utilize holders 32, 150, 
1 50* that preferably;i^e scaled down in size to retain objects smaller than 
CD jewel boxes 




Referring to the schematic diagram of Fig. 16A, while the preferred 
10 embodiments of a single or a multi-loop rack provide a single rotation axis 40 
near the loop upper fanout region, and a single rotation axis 26 near the loop 
lower fanout region, other configurations are possible. In Fig. 16A (and 
indeed in Figs. 16B-16D), sprockets 38 and 24 (or 24') are depicted as circles 
for ease of illustration. In these figures, 560 denotes a simplified locus of the 
15 loop path, the loop being formed from interconnected holders such as 32 or 
1 50 or 150'. Note that the preferably vertical spaced-apart distance between 
axes 40 and 26 in Fig. 16A is approximately half the length of the loop formed 
by the inter-connected holders. As noted elsewhere herein, the mating 
between male holder interconnect mechanisms 17 and female holder 
20 interconnect mechanisms 21 is sufficiently flexible to enable the resultant loop 
to change direction about sprockets 38 and 24 in the upper and lower fanout 
regions. 

The configuration of Fig. 16B is similar to that of Fig. 16A except that the 
25 vertical side members 340' are broadened at the base to present a somewhat 
elongated triangular configuration, as contrasted with the somewhat 
rectangular configuration shown in Fig. 16A (and indeed in Figs. 1, 9, 10, 
15A-15C. 



30 If desired, a plurality of single or multi-loop racks, according to the present 
invention, may be daisy-chained such that user operation of one rack can 
command rotation of one or more additional racks. As shown in Figs. 16A 
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and 16B, the communication link 570 between the racks can be a physical 
cable, for example connecting communication jacks J2 on each rack, or the 
communication link 570 can be wireless, for example Bluetooth-compatible 
RF, detected and signal processed by electronics 390 in each rack. In a 
5 daisy-chained environment, the user could control a master rack with control 
37, Z7\ 37", or control remotely using device 460. Each rack preferably would 
include a scan unit 410 and while all racks would rotate their respective 
loop(s) together, as soon as a scanned object was detected by any rack, loop 
rotation would cease for that rack. Alternatively, as soon as a user observed 
10 a desired object approaching the upper fanout region of a rack, cessation of 
loop rotation for that rack could be user-commanded. If desired, daisy- 
chaining could be such that when one rack ceases loop rotation, all racks 
cease loop rotation. 

15 Although the preferred embodiments have been described with regard to 
producing loop rotation by means of an electric motor, it will be appreciated 
that a loop formed by inter-connected single object-retaining or multiple-object 
retaining holders could instead be manually rotated. For example, a 
crankshaft-like member could be attached to upper rotation shaft 40 to 

20 directly rotate the shaft manually. Such crankshaft could project out from the 
left or right upper portion of a vertical support member. In another 
embodiment, a continuous loop formed from inter-connected holders 
according to the present invention might be disposed about two rotation 
shafts projecting out from a wall or display board. Aside from upper and 

25 lower rotation sprockets, no other structure would be required, and the user 
could simply manually rotate the loop. Such embodiment might be useful as 
part of a store display of merchandise retained by single or multi-object 
holders. 

30 Modifications and variations may be made to the disclosed embodiments 

without departing from the subject and spirit of the invention as defined by the 
following claims. 
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